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If G, and G, are graphs and the Ramsey number r(G,, G,) = p, then the fewest number of 
G, in G and G, in G (G complement) that occur in a graph G on p points is called the Ramsey 
multiplicity and denoted R(G,, G2). In [2,3] the diagonal (i.e. G, = G,) Ramsey multiplicities 
are derived for graI?hs on 3 and 4 points, with the exception of K,. In this note an upper bound 
is established for R(K,, K,). Specifically, we show that R(K,, K,) s 12. 
Introduction 
Call G an (s, t)-graph if G contains no KS and if G contains no K,. Let r(K,, K! II 
be the smallest integer so that every graph on r(K,, K,) points either contains a KS 
or its complement contains a &. Let R(K,, K,), the Ramsey multiplicity, denote 
the fewest KS in G and K, in G in any graph on r(K,, K,) points. Finally, let 
P(s, r, nz, n) denote the maximum number of distinct K,, in an (s, f)-graph on n 
points, and Q(s, t, m, n) denote the maximum number of distinct independent sets 
of size m in an (s, r)-graph on n points. 
An upper bound for R(K,, K,) 
Using a constructive technique we establish the following: 
R(K,, K,)smin{P(s- 1, t, s-2, kl), Q(s, t- 1, t-2, kJ 
Presf. Let p = r(K,, K,), Let G be 8n (s, I)-graph on p = i points, Choose tr, any 
paint sf G, Adjoin an additianui point w not in G’ tcs the graph, :::!+h the 
additional edges {w, v,} for all 2rl adjacent ts u, Gall this graph G*, Cleavly in 0” 
any Kb or set of t independent pshts must contain w, Tkrc can’t be any K, in 
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G* for if this were the case G would have to contain a K,, since w and v have the 
same adjacencies. For the same reason every set of t independent points must 
contain w and v. The points of G non-adjacent to v form an (s, t- 1)-graph. 
Hence we conclude . 
R(K,,K,)<Q(s, t- 1, t-2, k,). (1) 
Now we form G** by adding the edge {v, w} to G*. Clearly, there are no sets of t 
independent points, and each KS must contain v and w thus 
R(&K,)sP(s- 1, t,s-2, k,). (2) 
The theorem EW.T follows. 
Proof, f(2,t, 1, t- l)= t- 1. 
CoroU~ry 3. l/ t is even and r(&, K,) is even, then R(K,, K,) s t - 2. 
Proof. If t is even and r(K,, K,) is even, then in any (3, t)-graph on r(K,, K,) - 1 
points there is a point of valence less than t - 1. Using this point as v, if we 
cona+ruct G** of Theorem 1, the corollary follows. 
We can use these results to establish the following: 
(i) R(K3, K+3. 
(ii) R(K,, K,)c4. 
(iii) R(KA. +&)~4. 
Finally as an application of Theorem 1 we get R( K4, K4) s 12, since 
1’(3,4,2,8) = 12. (It is well known, see [I], that the maximum number of edges in 
a (3,4)-graph on 8 points is 12.) 
conclosion 
The author was unable to find much information pertaining to Ramsey muitipiic- 
ity. Hopefully, this note will encourage such research, as well as aid in resolving 
some of the unanswered problems. 
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